Bishonokiol A inhibits breast cancer cell invasion and migration by suppressing hypoxia inducible factor-1α.
Hypoxia inducible factor-1α (HIF-1α) plays a central role in cell survival, invasion, metastasis and angiogenesis, and also is emerging as an important target in anti-cancer drug discovery. In the present study, bishonokiol A, a dimeric neolignan isolated from Magnolia grandiflora, was identified as a novel HIF-1α inhibitor. We here demonstrated that in a dose-dependent manner, bishonokiol A inhibited metastasis-related cell invasion and migration of cobalt chloride (CoCl2)-induced MCF-7 and MDA-MB-231 cells, associating with the reduction in HIF-1α levels. Transfection of MDA-MB-231 cells with HIF-1α small interfering ribonucleic acid (siRNA) resulted in a reduction in cell invasion and migration. Furthermore, we found that bishonokiol A not only inhibited the synthesis of HIF-1α protein and protein kinase B (AKT-473) phosphorylation without affecting the expression of HIF-1α mRNA or ubiquitination degradation, but also inhibited the expression of matrix metalloproteinase-9 (MMP-9) and promoter activity. Nude mice bearing MDA-MB-231 cells incubation were treated with bishonokiol A and results showed that bishonokiol A exhibited potent antitumor activity and low toxicity. Therefore, we suggest that bishonokiol A may be a potential inhibitor of HIF-1α and effective antitumor agent for breast cancer.